Electroretinographic and clinicopathologic correlations of retinal dysfunction in infantile neuronal ceroid lipofuscinosis (infantile Batten disease).
Infantile neuronal ceroid lipofuscinosis (INCL) is an autosomal recessive disease that results from deficiency of palmitoyl-protein thioesterase-1 (PPT1). INCL leads to retinal blindness, neurodegeneration, and early death. We studied the clinical features and electroretinogram (ERG) in three patients and histopathologic and immunofluorescence analyses of the retina in the third patient, who died at 3 years 2 months of age. The ERGs for the 2 youngest patients (ages 1.7 and 2.3 years) showed normal scotopic bright flash a-wave amplitudes with severe loss of b-wave (electronegative ERG), indicating dysfunction at or proximal to the photoreceptor inner segments. The third patient at 2.9 years of age showed subnormal a-wave amplitudes and even greater loss of b-wave amplitudes. Histopathology revealed reduced cell numbers in all retinal layers, including the inner nuclear layer (INL), and a central epiretinal membrane. Autofluorescent lipofuscin granules were present in all neuronal cell types in the retina. Cones and rods in the parafoveal area were labeled with a cone cytoplasmic marker, mAb 7G6, and anti-rhodopsin, respectively, and had extremely short outer segments. The periphery showed better preservation but photoreceptor outer segments were short. Immunofluorescence revealed degenerate rods and cones throughout the retina with better preservation in the periphery. Autofluorescent lipofuscin was found in all cell types, including cone inner segments, to a greater degree than seen in normal ageing. The ERG findings support the existence early in the disease of a relative pre- or post-synaptic block of effective neurotransmission from photoreceptor inner segments to the second order bipolar neurons.